The Importance of Searching for Incidental Radiation Exposure
Alun D. Stein@u, M.D.;t and Jmes Speyer, M. D.$ A &year-old woman was found to have synchronous softtissue sarcoma of the anterior chest wall and adewcarcinoma of the breast. During her initial interview, she denied prior radiation therapy. On further questioning, it was learned that the patient had been treated for tuberculosis, as a young woman, by the induction of a pneumothorax that was monitored by repeated chest fluoroscopies. Biologically important doses of ionizing radiation can be given as an incidental part of a variety of medical treatments. The importance of searching for atypical radiation eqosures, particularly in patients with unusual tumor presentations, is stressed.
(Chest 1993; 103:970-71)
T he relationship between exposure to ionizing radiation and the development of cancer is well known. Obtaining a history of such exposure may, on occasion, be difficult because of lack of patient awareness (as in treatment given during childhood), f o r g e w e s s , or because the physician does not appreciate that potentially carcinogenic amounts of radiation are involved in certain, perhaps now obsolete, forms of treatment.
CASE REPORT
A Ggyearold, gravida 2, para 2, woman noted a lump on her anterior chest wall, just to the left of the sternum, at about the third intercostal space. Examination showed a poorly defined 2-cm subcutaneous mass. There were no skin changes or regional lymphadenopathy. Results of the remainder of the physical examination were unremarkable.
She was specifically asked about, and denied, exposure to radiation. She did say that she was hospitalized for about a year in 1947, in Germany, for tuberculosis. Further questioning revealed that the tuberculosis was managed with a pneumothorax, and she underwent repeated fluoroscopies to monitor the treatment.
Chest roentgenogram showed chronic obstructive pulmonary disease and scarring in the apex on the right. A computed tomographic (0 scan of the chest showed the mass in the subcutaneous tissues just lateral to the sternum. Thickening of the left pleura was noted, as well as fibrosis and calcified granulomata in the right apex. Routine mammograms showed a 2-cm ill-defined mass in the upper outer quadrant of the left breast. Micmalcifica- 
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tions were noted within the mass.
A wide local excision of the chest wall mass was done. Histologic examination showed an intermediate to high-grade malignant spindle cell tumor compatible with sarcoma. Several weeks later, the breast mass was excised. A 2-cm infiltrating lobular carcinoma was found. The patient was sent for postoperative radiation therapy.
Before the advent of systemic treatments, pulmonary tuberculosis was often managed by resting the lung through induction of a pneumothorax. The progress of pneumo or collapse therapy, as it was known, was monitored by multiple fluoroscopic examinations and roentgenograms The text by Alexander1 is a comprehensive treatise on this historically interesting form of therapy. % Magic Mountain, written by MannD in 1924, gives a dramatic description of chest fluoroscopy: The breastbone and spine fell together in a single dark column. The frontal structure of the ribs was cut across by the paler shuctures of the back. Above, the collarbones branched off on both sides, and the framework of the shoulder, with the joint and the beginning of Joachim's arm, showed sharp and bare through the soft envelope of flesh. The thoracic cavity was light, but blood-vessels were to be seen, some dark spots, a blackish shadow.
Several studies have documented and quantified the increased risk of breast cancer in women treated in such a fashion. Boice and Monson3 compared the incidence of breast cancer in 1,050 Massachusetts women treated for tuberculosis with pneumotherapy to 717 women treated by other methods. The mean follow-up time was 27 years. There were 41 cases of breast cancer in the irradiated group as compared with 23.3 expected, for a relative risk of 1.8. A typical patient was fluoroscoped 100 times with a cumulative breast dose of about 150 rad.' A latency of 10 to 15 years was noted, and the risk continued up to 40 years. Younger patients were more susceptible. No excess of lung cancer, lymphoma, or leukemia was noted. This study has recently been ~p d a t e d .~ A linear relationship between breast cancer risk and dose was found up to 400 rad, with the increased risk present even at 50 years of follow-up.
In Nova Scotia, Myrden and HilW compared the incidence of breast cancer in 300 women who had repeated fluoroscopies with 483 women who did not. There were 22 cancers in the former group (7.3 percent) as compared with four in the control group (<1 percent). The risk of developing a cancer appeared to be proportional to the number of fluoroscopic examinations the patient had. A study from Ontario has produced similar findings.'
While the fluoroscopy studies do not mention an increased risk of soft-tissue sarcomas, the ability of radiation to induce these tumors is well documented. Radium dial painters and patients given radium-containing solutions have shown an increase in osteosarcomase as well as breast A closer model may be patients who receive multiple external radiation treatments for other benign conditions Excess cancers have been reported in patients treated for metropathia haemorrhagica,ll though sarcomas are not specifically mentioned. An abnormally high number of sarcomas have been seen in children treated with radiation for malignant t u r n o~s ,~ though the possibility of a genetic predisposition to tumor formation in these children cannot be excluded.
While there are many case reports of adults developing 
CASE REPORT
A 54year-old man was admitted to the medical intensive care unit with a diagnosis of acute respiratory failure after stabilization in the emergency department. This occurred during the month of April; local temperature was 66' F. The patient was caught in his automobile by flooding waters and had experienced accidental water immersion for 2 h. To avoid drowning, a nearby tree was used as support allowing unrestricted water flow below the level of his chest. Upon rescue, the patient was alert, oriented and denied aspiration of water. Initial pulse was regular at 130 beats per minute; blood pressure, 150/90 mm Hg; respiratory rate, 28 breaths per minute; and rectal temperature, 34OC measured by a low-reading thermometer. He complained of being cold and his physical examination disclosed a shivering patient with cold, pale skin that was othewise normal. At the time of admission, the hematocrit level was 43.9 and the white blood cell count was 2 0 , W c u mm with 88 percent neutrophils, 8 percent lymphocytes and 4 percent monocytes. The platelet count was 300,00O/cu mm. The serum electrolytes, creatinine and blood urea nitrogen values were within normal limits. The serum creatinine b a s e was elevated to 446 IUL, with normal MB bands; serum amylase was 141 IUL; serum albumin was normal; and the blood alcohol level did not r e d any alcohol being present. The urinalysis was normal. An electrocardiogram showed sinus tachycardia at a rate of 106 beawmin without J-point elevation. The chest roentgenogram on arrival at the hospital was
